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*Helps reveal real high performance design
drivers — even to rocket scientists

Improves the focus of FEM, reducing analysis
time and accelerating engineering
development, reducing cost and time to
achieve superior results

*Helps eliminate unknown unknowns

Improves FEA validation while enhancing the
value of test data
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Critical output

Unlimited Model Sophistication

Outputs

Unlimited Coupled Outputs (for supported

solvers)
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How Stable is Your Design Point?
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What Really Drives Your Results?
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Modern optical and other experimental
mechanics measurement systems produce
large datasets of high precision static and
dynamic data

Robust Design™ promises a path to
automation of many FEA validation and
optimization tasks, leading to better models
and faster results.
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FEA Strain/Stress/Modal Data
T —— A

Full-field Strain/Vibration

Extensive Engineering Database
- 10's thousands of strain/vibration measurements
- Data overlaid on picture of objects
- Section between features for point-to-point comparisons
- No gaps between sensors
- Fast and easy data acquisition

o confusion 2DoULICSUIS

Native CAD External Shape Data

- Continuous measurement points

- Contour, flatness, curvature measurement
- Quickly subtract as-built from as-modeled part

- Fast acquisition, fully integrated

Experimental
Mechanics/
Metrology
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MODE 1 (9.7Hz)

Courtesy EADS—CASA
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Target location
of meta-model e
(mean of tests)\h\\‘

1 a7 2.8 2.9 3 1 27 25 29
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INITIAL CONFIGURATION

(0,+15,+45,-45,-15)

(0,+15,+45,-45 -15)x2

(0,+15,+45,-45 -15)x4

(0,+15,+45,-45,-15)x6

(0,+15,+45,-45,-15)x10

(0,+15,+45,-45 -15)x12

(0, +15,,+30,,+45,,+60,,+75,,
-75,,-60,,-45,,-30,,-15,)x2

Mass= 436 kg
f1= 9.7 Hz

May 2004

TUNED CONFIGURATION

————  (+15,+45,-45,-15)

T (+15+45,-45,-15) (0,+15,-15,0)

© (+15+45-45,-15) (0,+15-15,0),

~ (+15+45-45,-15) (0,+15-15,0),

(+15,+45,-45,-15) (0,+15,-15,0),
(0,+45,-45,0),

(+15,+45,-45,-15) (0,+15,-15,0),
(0,+45,-45,0),

(03,+153,+302,+452,+602,+75,
-75,-602,-452,-302,-153,03)x2

Courtesy FADS—CASA

703-506-9212

Mass= 362 kg
f1=9.47 Hz
Reliability > 0.999
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We’'re all rocket scientists here!

o o

A quick test! — What is the principal
source of Von Mises stress in our

candidate satellite design during
launch?
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Isotropic Material {(MAT1) ﬂ Gravity or Acceleration (GRAY) ﬂ

MName | Value | Randaomize | MName | Value | Randaomize |
E 1.0%e+7 r Scale Factor & 386.4 r
G M ] r
hu 0.33 r My ] r
= 0101 e . =
&

Random Yariables |
Type: IDesign Wariable =]

oK | Cancel oK
Cutaffy (2 ok romimall I z

Coeff, of Variation (%6 I 10 Cutaffs (Zeaf Hominal) I 2
Wieibull/Legnormal I 1 zaeff, of Yariation (%] I 5
oefficient: .
Wieibull{Legnormal |1—
oefficient:

0T

Upper Cukaff (3% Mmnl,) I 20 S0l
Upper Cukaff (3% Mmnl,) I 20
Lower Cukaff (%aMrmnl) I 20

Lower Cukaff (%aMrmnl) |

Random Yariables |

Type: IDesign Wariable =]

Step Size Ratio 0.25

Step Size Ratio 0.25

Iv Show in CMyisw
v addif Zero Iv Show in CMyisw

v addif Zera
oK I Cancel
oK I Cancel

May 2004 703-506-9212



Federal
Engineering
Associates

< e , ki
il .

& - g F

W o Mk W AET

ol g

]
i
I

Automated Optimization with Full Complexity
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Targeted Optimization
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Robust Design™ enhances the value

of your MSC

NASTRAN FEM - spend

less time and money achieving
superior results

*Verify stability and robustness of high
performance design solutions

*Reveal unknown unknowns,
especially when modifying designs

elnCcrease va

ue of experimental data

for FEA valio
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